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Remarks 

Accompanying this amendment is a petition and fee authorization for a three 
month extension of time. 

The specification and claims have been reviewed in light of the office action to 
which this amendment is responsive. The claims have been amended to improve their 
fomi. The amendments do not add any new matter and are believed to place the 
application in condition for allowance. 

The specification has heea amended to delete sequences xiot set forth in the 
sequence listing. The deleted sequences are not essential for disclosure of the claimed 
invention, and deleting them obviates the need for a substitute sequence listing.. 

Turning now to the specific objections and rejections raised by flie Examiner^ the 
specification was objected to as ££iiling to comply with the sequence rules. The 
amendments to the specification obviate this objection. 

Claim 1 1 was objected to as informal. It has been cancelled. 

Claims 10 and 1 1 were rejected for double patenting.' Claims 10 and 1 1 have been 
cancelled. 

Claims 8 and 11 were rgected under 35 USC 112, second paragraph.. Claim 8 has 
been amended to obviate this rejection and claim 1 1 has been cancelled. 

Claim 9 was rejected und^ 35 USC 1 12, first paragraph. Claim 9 has been 
cancelled. 

Claims 1-3 and 6-9 were rgected under 35 USC 112, first paragraph as broader 
than the enabling disclosure. Enablement for transformation of cells fiom rice and maize 
Type I and Type n caUus and embryogenic cotton callus was acknowledged by the 
Examiner. The claims have been limited to transformation of hypocotyl-derived or 
•v^v '^y^ cotyledbn-derivbd coi^ton callus;' AppHcaaits resemi^a li^t to puri§ue additiSoiiM enablied^ r u£ 
subject matter in a divisional applicatioiL 

Claims 1-3, 5, 8, and 9 were rejected under 35 USC 102(b) as anticipated by 
Frame et al. (Plant 7., 1994, Vol. 6, pages 941-948). Frame et al. is directed to wiskers 
transformation of maize suspension cultures. All of the pending claims are directed to 
transformation of hypocotyl or cotyledon derived embryogenic cotton callus. 
Accordingly, the claimed subject matter is clearly not identically disclosed in the 
reference. 
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Claim 9 was regected under 35 USC 102(b) as^ 



01020 



mticipated by, or obvious under 35 



USC 103(a) over Kuehnle et aL Claim 9 has been cac celled 

Claims 1-9 were rejected under 35 USC 103(a as unpatentable over Frame et al. 

in combinaticm with Ishida et al, (Nature Biotech. I9d VoL 14, pages 745-750) and 

Firoozabady et aL (Plant Mol. BioL, 1987, VoL 10, p jges 105-116). Ishida et aL was 

cited as disclosing Type I maize callus culture. Firoo: abady et al. was cited as disclosing 

cotyledon-derived cotton callus cultures. The Examii er stated: 

It would have been obvious and withii: the scope of one of ordinary skill in 
the art at the time the invention was made to m ;e the whisker-mediated 
transfomiation method of Frame ^ al. to trans brm other cell types, including die 
Type I callus of Ishida et al. or the cotyledons erived cotton callus of Firoozabady 
et al. and regenerated transgenic plants there^ >m. One would have been 
motivated to use the method with other plant^ and cell types, including callus 
cultures from cotton hypocotyl tissue, given t e suggestion of Frame ^ al. that it 
can be used with other species for which rege erable cultures exist. 

Applicants respectfully submit that the availability < f regenerable cotton cultures would 

not have provided one of ordinary skill with reasonal le confidence that whiskers coiild be 

used with such cultures to prodiice transgemc plants. The Examiner assumes that the only 

obstacle to ext»ding use of whiskers to other specif and other tissues is tiie availability 

of a regenerable culture. In the context of transfbrDi|tion of cotton, which has historically 

been known as a very dif&cult crop to transform, iiyms pointed out in US 5,004,863 that: 

The two processes, transformation and regenoution, must be complementary. It is 
possible to transform certain tissues or cell ty »es which cannot be regenerated, and 
it is also possible to regenerate plant tissues of a number of difTeient tissue and 
cell types whidh have not yet been successfully transformed.... The 
complementarity of the two processes mu5" be such that the tissues which are 



successfully genetically transformed by the 



type and character, and must be in suf&cieit 



ransformation process must be of a 



health, compet^cy and vitality, so 



^ , , tliat tiie car*:>e successfully re^en^^ated k»^^hoIe plao^ . 
5,004,863 at column 3, lines 15-27. ' " ' " - f ' 

The whiskers transformation process has a sigmfican : physical impact on the tissue being 
treated and has a negative impact on the vitality of o lis. One of ordiaaiy skill could not 
have been reasonably confident that whiskers transfc rmation was complementary to 
hypocotyl or cotyledon derived cotton callus. Comp 
maize type n callus, hypocotyl or cotyledon deriv^dj 
organized structure. The cells are differentiated, and 



cultures, a relatively low numb^ of the cells are met stematic. The mere fact that such 
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ired to maize suspension cultures or 
cotton caUus has a dense and 
relative to maizo suspension 
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tissues are regenerable if they are noj subjected to toi ;fomiation, or that they are 
leg^ierable after transformation with agrobacterium \' ould not lead one of ordinary skill 
to reasonably predict fliat such callus treated with wi . ers would be regenerable. 

Further, even if it were obvious to try whiskers tra Lsfonnation, the process involves a 

large number of parameters, including the relative ari >unts of fiber, DNA, and plant cells, 

oscillation method and time. Frame etal, stated: 

Our results suggest that whisker transformat u q of any species where regeaerable 
suspension cultures racist should be possible « ace DNA delivery parameters have 
been established. 
(Plant J., 1994, VoL 6, at page 946). 

Even that piediction, speculative as it was, was 1 mited to suspension cultures^ and 

recognized that delivery parameters would have to »e established. If extended beyond 

suspension cultures, applicant believes that succcb; could not reasonably have been 

predicted and would require undue experimentation. 

Frame et al. also stated: 

Recently, we have obtained stably transfonT ed lines &om whisker treatment of 
embyrogenic callus derived from an elite stiJOT stalk maize iabred variety, 
indicating that Ihe method can be extended x target tissues other than suspension 
cells. 

(Plant L, 1994, VoL 6, at page 946). To one of ordL i ry skill this statement would have 
raised more questions than it answered. Why was i c data was presented? Why was the 
calltis type not identified (was it type DI? type It?)? ^ Vhy were the process parameters not 
described? The statement would not have suggested o one familiar with the problems of 
transfonning cotton t hat the whisker treatment disci o ed for maize suspension cultures 
would work with cotton callus. 

V = ^AJi jbf the;teTOhingifc^ j^i&Hica^o^'^^syivb^aSa:^ v ^> <^^- 

Moreover, all of the methodologies and data pertain t > suspension cell cultures (not 
callus). No guidance^ beyond tiie mere mention that c ther tissues (beside suspension 
cultured cells) can work, is provided by Frame et al. 

Undue experimentation would have been necessary a id one of ordinary skill in the art 
would not have believed from the methods and data < resented in Frame et al. that success 
was Ukely for anjrthing beyond maize suspoision cul ures. Identifying the conditions 
necessary to deliver DNA into di£ferent types of cult res (beyond maize suspensions) 
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would have required significant experimentatioiL For 
discloses a systematic set of paranieter evaluations as 
whiskers including genotype^ tissue amount, DNA 
prctreatment, osmotic treatment, whisker amount, whi 
agitation device. Evaluating these, and perhaps other, r 
would have been essential for success. What might woi 
may not work for cotton suspension cultures much less 
variables would have needed to be manipulated and unti 
parameters was identified, success could not have heea 



e^ ample, 



th y 



cono titration. 



the current application 
relate to DNA delivery via 

temperature 
type, agitation vessel, and 
yfriables &n each targ^ tissue 
for maize suspension cultures 
Dtton or rice callus. Many 
a successful combination of 
redicted- 



There are many types of embzyogenic callus cultures ea h with its own moiphology, 
fiiability, selectability, etc.> even within a given species' jxich as maize (Welter et al., 
1995, Plant CeU Reports, VoL 14. pages 725-729), One of ordinary skill would have 
exprected whisker transforation to differ across differ at types of embryogenic callus - 
especially callus fit)m difBerent species. Indeed, Type I ice calhis is vc^ diflFerent from 
embryogenic maize callus with respect to morphology, ^xture, growth, etc. and 
embryogenic cotton callus derived £rom hypocotyls or < >tyledons is even more different. 
It would not have been obvious to one of ordinary skill a the art from Frame et al. that 
rice or cotton could be transformed with whiskors. Tlie [uethods taught and data 
presented in Frame et al. would have been of little usd :l ft rice or cotton transformation. 



Q]022 



een classified into non- 



Hypocotyl- and/or cotyledon<*deiived cotton callus ha^ 

embryogenic and embryogenic depending on morphoiol ^ and regenerative capacity 
(Shoemaker et aL, 1986, Plant Cell Rep. 3:178-181). Isbn-embryogemc callus is 
tom|»ised of 9L Mos4"&iable nii^^ of c^iis that do n^^^^^?^^ 
reaction and does not readily regenerate plants. EmbpfOgenic callus appears as a tightly 
compact, densely cytoplasmic mass of cells capable df ilant regeneration via somatic 

embryogenesis. Somatic embryos first appear as globu ar structures which gradually 

I 

elongate and begin to show signs of cotyledonary deve :»pment. Compared to maize and 

f 

rice, embryogenic cotton callus is very hard and comjps No one would have predicted 
fiom Frame et al. or Firoozabady et al. that such tissue 
whiskers. 
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;ould be transformed with 



0 7/29/^03 16:32 FAX 3173 3 74847 EQR AGRO ©023 



Ishida et al, and Firoozabady et al. do not teach whisker transfozmadoii nor mention how 
amenable dieir tissue ciiltuies may be to such a method. DNA delivery via whiskers is a 
very different process than is transfomiation via AgKObacteriiun co-cidtivation (physical 
vs, bioloj ical). There would have been no reason to suspect from Ishida et al. and/or 
Firoozabady et al. in combination with Frame et al. that rice or cottoxi could be 
transfbnr ed via whiskers. The methods taught and the data presented in Ishida et al. and 
Firoozab; iby et al. would have heca of little use for whisker transformation. 

Accordingly, the claimed invention is not obvious in view of the cited references. 
Reconsideration in light of the foregoing amendments and remarks is respectfully 
requested. 

Respectfully submitted, 

Donald R. Stuart 
Registration No. 28,479 

DowAgroSciencesLLC Phone; 317-337-4816 

Patent Se ction 

9330 Zicnsville Road 

Indianapolis, Indiana 4626S 

Date: July 29, 2003 
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